Intersectin 2 nucleotide exchange factor regulates Cdc42 activity during Xenopus early development.
Intersectin 2 (ITSN2) is an evolutionarily conserved scaffold protein involved in endocytic internalization, regulation of actin cytoskeleton and epithelial morphogenesis. Recent studies of different Itsn-deficient organisms revealed that this gene is essential for the functioning of the nervous system and for organism viability. Here we report investigations on a possible role of the ITSN2 long isoform in the early embryonic development of Xenopus laevis. In vertebrates, alternative splicing generates several alternatively spliced isoforms of ITSN2. To date the long splice variant of ITSN2 (ITSN2-L) has been reported only for mammals. We show that transcripts of ITSN2-L can be detected in Xenopus embryos from the first cleavage onwards. Overexpression of functional domains of ITSN2-L in embryos resulted in aberrant phenotypes. The strongest phenotype was produced by the C-terminal extension of ITSN2-L. Embryos displayed hyperpigmentation and gastrulation failure that were incompatible with survival. The C-terminus of ITSN2-L includes the DH-PH tandem, a nucleotide exchange factor for the small GTPase Cdc42 and the C2 domain. Further investigations revealed that the DH-PH tandem was responsible for the development of the phenotype affecting the actin cytoskeleton in embryos. Observed developmental defects depended on Cdc42. The effect of expression of the constitutively active GTPase strongly resembled that of the DH-PH tandem. The dominant negative Cdc42 partially rescued developmental defects induced by the expression of the DH-PH tandem. Thus, our data indicate that the ITSN2 exchange factor regulates the activity of Cdc42 during embryo development affecting actin cytoskeleton in Xenopus embryos.